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(54) DOTOAC CONVERTER 

(57) Abstract 

FIELD: thyristor frequency converters for 
inductive heating of metals. SUBSTANCE: 
connected to input leads through filter 
choke is DC diagonal tine incorporating 
filter capacitor and connected through 
nonlinear choke to inverting thyristor 
bridge with back diodes. Switching 
capacitor, choke, and load are connected 
across diagonally opposite pair of ac 
terminals of tNs bridge. Connection of one 
nonlinear choke across diagonally opposite 
pair of DC terminate between point of 
connection of rectifier and that of DC 
diagonal line to thyristor-diode bridge 
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fully eliminates asymmetry of inverting 
bridge currents due to dispensing with four 
nonlinear chokes on inverting bridge arms. 
EFFECT: reduced mass and size, improved 
operating reliability and effectiveness of 
components used. 13 dwg 
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(54) nPE05PA30BATEflb nOCTOHHHOrO TOKA B nEPEMEHHblfi 



(57) 

TMpHCTOpHbJvi npeo6pa30Barenb MacroTbi 
Ana MHAyw4woHHoro narpeBa MoiannoB. 
TexHweocMM peoynbTQTOM flB/weTCfl coaflaHvie 
npeo6p330BaTanfl nocroHHHoro TOKa b 
nepeMeHHbtfi c MViHKMajibHWMM 

Maccora5apMTHbiMM ROKa3aTenflMM, Haae^Horo b 
aKcnnyarai^iH m nooBOJisnoinero 3<$)4>bktvibho 
ncnofib3osan> o6opyAOBaHue. CymHOCTb 
H3o6peTeHnn: ic bxoahwm BbiBOflaM Mepe3 
4>nnbTpoBbivi flpoccenb no/yancweHa pyiatonajw* 

nOCTOJ?HHOfO TOK2, COCTOHU^afl K3 4>MnbTpoBoro 

KOHABHcaTopa, KOTopaa Mepea HenwHetfHbiw 
ApOCCe/lb COeAMHflBTCfl c MHBepTupyiomviM 
TMpMCTOpHblM MOCTOM C OOpaTHblMM BBHTM/WMH, 

b AviaroHajib nepeMBHHoro TOKa KOTOporo 

BKTIJOHBHbJ KOMMyTMp/KJlHHB KOHA^HCaTOp, 

Apocce/ib h HarpyaKa. BmiiOMeHne oahoto 



He/iMHeMHoro flpoccenfl e AnaroKanb 
nocTOAHHoro Totca MsacAy tomkom noAKAKwewifl 
BbinpflMHTejifl m TOMKOvi noflKTOOHeHtiH AMaroHann 

nOCTOHHHOrO TOKa K TMpMCTOpHO-flMQAHOMy 

Mocry nojiHOCTbio ycrpaHaeT hbcwmmqtpwo 
tokob MHBepTMpyKMAero Mocra 3a cmgt 
MCKjiKweHHa MeTbipex HenwHeRnbOC apocceneM M3 
nnew wHBepTMpyroinero MocTa. 13 ma. 
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H306p6TeHH8 OTKOCWTCa K 

npeo6pa309aTenbHoii TexmiKe w mojkbt 6bm> 
McnoJib3oaaKo npn pa3pa6oTKe TMpMcropHbix 
npeo6pa30QaTenew sacroTW Ann MHayia^OHHoro 
Harpesa MOTannoB. 

UssecTeH npeo6pa30Baiejib nocroflHHoro 
TOKa b nepeMeHHbiA (no aBTOpCKOMy 
cBMAeTe/ibCTBy CCCP N 1265955, MKH H 02 M 
7/523 ot 21.06.84 r.. ony6n. 23.10.86 r. . 
6io/). N 39), coflepttainu* rTOAxnKweHHbiM k 
exooHbiM BWBOAaM nepea Apoccenb 4)VUlbTpa, 

MHBepTV1pyK>l4MM TMpWCTOpHbIM MOCT C 

o6paTHbiMM AM0A3MM, b AMarowajib nepeMeHHoro 
TOKa KOTOporo BK/iKweHbi nocneAOBaienbHo 

COeAMHeHHWB KDMMyTMpyKMAMO KOHABHcaTop w 

Apoccenb, a a Anarotianb nocroaHHoro TOKa - 
nocneflosaTe/ibKafl i^enonxa. cocTOflutan M3 
AonoJiHMTenbHoro KOMMyTupyjomero Apoccenn, 
pasAe/iMTe/ibHOTD KOHAeHcaTopa m uenn 
Harpy3KM. ^eTwpe HenMHeftHbix Apcccen* 
BKnKJMBHbi nocneAOBaienbHO c xa>KAbiM 
o6paTHWM amoaom b AnarOHa/ib nocroflHHoro 
TOKa Mocra. 

HeAOdaTKOM ABHHoro npeo6pa30BaTenn 
SBnneTcn ero Hn3Kan HaAeawocTb npn 

3KCn/iyaTai4HW H HM3Kafl 3<JX$)eKTMBHOCrb 

Mcno/ib30BaHM» ooopyAOBaHwn. BioifoveHne 
MeTbipex wenMHeMHbix Apoccenew 

nocneAosaTenbHO c o6paTHWMM AMOAaMW ho 
no3BonflOT orpaHWMTb cKopocrb HapacTaHHfl 

aHOAHOnO TOXa TMpMCTODOB B pewMMe 

HenpepbiBHoro ewxoAHoro Toxa, orpaHWHHTb 
ee/iuMMHy MMnynbca Toxa ckbo3hoto paapnAa 
pasAennTenbHoro KOHAeHcaTopa Mepe3 
TvtpucTopbi b MOMeHT cpbraa npoijecca 

MHBepTMpOBaHMfl. KpOM8 3TCTO, BKfDOHeHMB 

MeTbipex HenwHeMHboc Apoccenefl 

nocneAOBaienbHO c xattAbJM o6paTHbiM amoaom 

fipHBOAMT K B03HMKHOBeHHK) HeCMMM©TpMW TOKOS 

njien MHBepTVipyK>mero Mocra M3«aa 

HBBO3M0)KH0CTM TOMKOTO M3TOTOBn©H>m XaTyiUeX 
MHAyKTWBHOCTM. BC8 3TO npMBOAMT K CHWKOMMW 

H3Ae>KHocTM pa6oTbi npeo6pa3oaaTenH, 

yMeHbUJaOT Ot|xt>eXTMBHOCTb HCn0Xlb3OBaHH» 

ooopyAosaHUPi. 

M3BCCTCH BBTOHOMHblff HKBCpTOp (fTO 

a BTopcKOMy cBMAeTejibCTBy CCCP N 1467716, 
MKH H 02 M 7/523 ot 26.01.87 r., onybn. 
23.03.89 r., 6ton. N 11). coAepwauyivi 
noAKnxxeHHyio k BxoAHbiM BbtBOAaM Mepe3 
Apoccenb o>nbTpa nocneAoeaTenbHyio uenv, 
cocio*u\yK> M3 pasAenwTenbHoro KOHABKcaTopa, 

3aii^tTHOrO APOCCe/15) M BbOCOAHblX BblBOflOB M 

coeAMHeHHyKJ oakmm kohljom c TMpMcropHbiM 
MOCTOM. B Anaronanb nepeMeHHoro TOKa 

KOTOpOTO 8KTDOM8H KOMMyTMpyiOlUMM LC-KOHTyp. 
THDHCTOpHblH MOCT C08AHH8H C APyrMM KOHl^OM 

nocneAoeaTenbHoft Lienn Mepe3 BBeAeHHbiw 
MHAyKTHBHWH aneMeHT c y6biBaioinefl 
reHpn-awnepKOH xapaxTepMCTMXOfl b AnanaaoKe 
tokob. npeBbauaromux hommhb nbHWM tox. 

HeAocTaTKOM AanHoro MHBepTopa «B/weTCfl 
ero HW3Kaa HaAeawocTb npn axcnnyaTauMM. 
BKiiKxeHMe HejwHeviHoro ppoccenn m/tm 
m HAyxTM b hoto oneMeHTa c y6biBaK5U4eM 
reHpw-aMnepHofi xapaKTepucmKoii b A^ana30He 

T0K08, npeBbttDaraiAMX HOMM HaAbHblM TOK, He 

no3BonaeT yMeHbUJMTb CKopocTb HapacTaHM« 
np«MOfo HanpjwceHMfl na TMpvicTopax wHBepTOpa. 
CxopocTb HapacTaHHH HanpsweHn« npeebiiuaeT 
KpMTMMecKoe snaHeHvie, mto MOJKeT npMBecTM k 
cpwBy npoi-iecca MHBepTMpoBaHMfl m k 6biCTpoMy 

BUXOAy M3 CTpOW TMpMCTOpOB. 

Haki6onee 6/im3kmm TexHMsecKUM peuieHHeM 
k 3aHBnHeM0My HB/iaeTCR nocneAOBaTenbHbiw 
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MHBOpTOp (no aBTOpCKOMy CBMABTeJlbCTBy CCCP 

N 1304155. MKM H 02 M 7/523 ot 08.07.85 r., 
ony6iL 15.04.87 r.. 6ion N 14), coAepttauiMfl 
noAxnjOHeHHbiM nepe3 4?vmbTpoBbie Apocce/w x 

BXOAHWM Bb1BOA3M 0>MnbTpOBbjfi KOHABHCaTOp. 
MOCT THDMCTOpOB M MOCT ©6paTHblX BeHTM/ievi, K 

BbiBoAaM nepeMeHHoro Toxa KOTOporo 
noAxnKweHbi koha e HCdTopbi cMemeHnn. npuseM 
nocneAHMB coeAMHflwT buboa nepeMeHHoro TOKa 
Mocra o6paTHbix BeHTM/iefi m o6inyio TOMxy 
H8nHHe«Hb« Apoccenew, BxnioMeHHbOc 
nocneAosaTenbHO c TMpwcTopaMH. Harpyaxa 
noAxnKwena x DWBoaaM nepeMeHHoro roxa 
Mocra oopaTHboc eemMneH sepe3 

LC-KOMMyTMpyK)lUMfl KOHTyp. COCTOfllAHH M3 A^yX 

KOHABHcaTopOB m AByx Apoccenefi. 

flaHHa« cxeMa HMeeT 6onbiuyK> no 
cpaBHeHvtto c npeAbiAyuyiMM HaAoxHOCTb npn 
axcnnyaTai^M sa oieT BKnKweHUR Hennne^Hbix 
Apocceneit nocneAOBaTenbHo c tm pHcropaM w » 
mto yMeHbiuaeT cxopocTb napacTaHMR np«Moro 
HanpsweHHfl Ha THpHcropax w cxopocTb 
HapacraHMfl anoAHoro Toxa TMpucropoB b 
pewHMQ HenpepbiBHoro BbixoAHoro Toxa, a TaxKe 
orpaHMHMBaeT eenMMMHy MMnynbca tokb. 
CKB03H0T0 paspflAa Q>wnbTpoBoro KOHAeHcaTopa 
Mepea THDHcropbi b mombht cpbisa npoqecca 

MHBepTVipOBaHUfl. 

HeAOcraTKOM AaHHoft cxeMW flBnneTc« 
BKraoMenne MeTwpex HennHeftHbOC Apcccenen 
nocneAosaTenbHO c xajXAWM TupucTOpOM, hto 
npeAnonaraeT ncnonb30BaHne B 

npoTMBOO>a3HbK TaxTax cxeMbJ now paooTe 
HHBepropa pa3nnHHbDC axBMBaneHTHbix 
MHAyKTMBHocreft KOMMyrHpyioiAero KOHTypa 

H3-33 HeB03MOJKHOCTM TOHHOPO M3rOTOBneHM« 

xaTyiuex MHAyxTMBHOcreft w npnaoAUT k 

BO3HMKH0BeHHK> HeCHMMBTpHH TOKOB nJJBH 

MHBepTopa m cpbiBy npouecca MHBepmpoBaHwn. 
HecwMMOTpHfl toxob HHBepropa BbWbraaeT 
pe3Koe yMeHbiueHHe BpeweHH BoccraHOBnewin 
ynpaBnweMocTM tmphctodob m peaxoe 
yBenviMeHMe aMnrniTyAbi Toxa b oahom H3 
AMaroHanev^ Mocra, mto moxbt npuBecm x cpwBy 

MHBepTMDOBaHHn M BbKOAy M3 CTD05? TMpHCTODOB 

h AMOAoa cxeMW. npn AnHTenbHoii paooTe 
HHBepTopa, xorAa HenwHewnbie Apoccenn 
BxnKxeHbi nocneAOBaTenbHo c kb^kawm 

TMpMCTOpOM, B03MO>KHO Me?KBMTK0B08 

3aMWxaHvie KaTbttuxn oahoto H3 MeTbipex 
HenHHewHba flpoccene*, mto TaxKe MOHteT 
npMBecTH k yMeHbOieHHKj axBHBaneHTHOM 

HHAyXTMBHOCTM OAHOH M3 AMarOHaneM M K 
B03HH KHOBeH M K> pe3K0H HeCMMMeTpMM TOKOB 

nneM HHBepropa, npuBOA^^eM x cpbtsy npoL\ecca 

MHBepTHpOBaHH51 H BblXOfta M3 CTDOfl 
TWDMCTODOB. KpOMB TOTO, Hanii^MO 

AononHMTenbHoro KOMMyTHpywmero LC-xoHTypa. 
KOHAeHcaTopoB CMemeHMfl H onpeAeneHHbivi 
noAOop mx 3HaMennM Ann o6ecneMeHnn 
ycTOHMHBOcTM pa6oTbi nocneAOBaTenbHoro 
MHBepTopa ycno>KHneT cxewy, noBbtmaeT 
TpyA03arpaTbi no MsroTOBneHHK) OTAanbHbix ee 
aneMeHTOB, BeAOT k pocry MaTepnanoeMKOcrn 
MHBepTopa b i^enoM. Bee aro npw boamt x 
CHMWeHHK) HaAejKHOCTM paooTbi MHBepTopa, 
yMeHbLuaeT acJxfcexTMBHocTb Mcnonb3oaaHHn 
ooopyAosaHMn. 

B ocHosy M3o6peTeHWfl nono)«eHa 3aAaMa 
ccoAaHMn cxeMbi npeoopaaosaTenn nocronHHoro 
Toxa b nepewieHHbiM c MMHMManbHWMW 
Maccora6apMTHhiMM noxa3aTennMM, HaAe>KHoro b 
3KcnnyaTaMMM m no3Bon«K)inero ao>o>eKTMeHO 
Mcnonb30BaTb ooopyAOBanne. 

nocTaeneHHan 3aA3Ma peiuaeTcfl TeM, mto b 
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npeo6pa30BaTena nocroflHHoro Toxa b 
nepeMeHHbifi, cpnep^u^eM noAxniOMeHHbiH 
qepe3 APocce^b o)MJibTpa * bxoahum BbiaoAaM 

(fjyinbTpOfiblM. KOHAeHCaTOp, COeAMHBHHblM oahmm 
KOHHOM C MHBepTWpyKHUVIM TMpMCTOpHbJM 
MOCTOM C 06paTHbiMM Be HTM AS? MM, B flMaTDHanb 

nepeMeKHoro tokb Koroporo BK/wMeHbi 
nocneflosaTenbHo KOMMytMpyioiUMe 
KOHAeHcarop, Apocce/ib m qertb Harpy skh, a 
ApyruM kohuom noAKnKxeH k ApyroMy BbisoAY 
MHBepiMpyiomero TMpncropHoro moctb c 

o6paTWWMM BeHTMnflMM Mepe3 HenMHBMHWM 

Apoccenb. 

BK/iwMeHMe HenMHewHoro Apoccerifl 8 
AwaroHanb nocToflHHoro Toxa Momy tomkow 
rtOAKTOWeHMfl qbMAbTDOBoro KOHAeHcaTopa M 

TOMKOH nOAKHIOMeHMfl HHB€p7MpyK5LL\erO 
TMpMCTOpHOTO MOCT3 C OOpaTHblMM BBHTRTIflMM K 
BXOAHbJM BbiBQAaM n03BOfWeT MCflOAb30BaTb 3TW 

ABa Apoccens? Kax 8 MeiHbix, Tax m b HeneTHbix 
TaxTax pa6oTbi cxeMW npeo6pa30Barrenfl. 
3xb m sane hth aa nHAyKTViBHOCTb 
KOMMyTMpywmero Komypa npw pa3nMMHbtx 
TaKTax paSoTbi cxeMbi 6yAer oamhbxobom. 3to 

nOSBOJlflBT nonHOCTWO MCKTlkOMHTb HecMMM8Tpviro 

tokob paauMMHbiX AManoHajiBH" MHBepTMpyxxiiero 

MOCTQ, npMBOA5«MyW K yMBHbUJeHMJO BpBMBHM 

BoccraHOB/ieHMfl ynpasnfleMOCTM tmpmctodob. 

BpSM* BOCCTaHOBJ18HMfl TMpMCTOpOB HB 
CHH3MTCJJ HkUKB KpMTMMeCXMX 3HaHeHMH § 

aMniiMTyAa tokob TwpwcTopoa m amoaob He 
6yAeT Bbiiue KpMTMMecKoro yposH*. ycrpaHBHMe 
HecuMMeTpMM b pa6oTe cxeMbi 
n peo6pa30BaTen a noaBonaeT pactuMpMTb 
MacroTHwB Anana30H npeo6pa30BaTe/ifl. PeacMM 

M6CMMMBTDMM B03M0XBH BCneflCTBMB HOTOMHOfO 
M3TOTOBneHMfl KaTyUieK MHAyKTMBHOCreM, MTO 

npMBOAMT, b cnyMae hx BKmoMeHwn b Kawoo 
nnsMO h HBepivi pyioujero Mocrra b dbjkmmb 
pa6oTbi cxeMbi Ha pe30HaHCHbiR HarpysoMHbiB 
KOHryp, k ycMJieHMK) rapMOHMKM Toxa 
MHBepfTMpyjomero Mocra, coBnaAaKXnefi no 

MaCTOTB C MaCTOTOtf TOK3 B 0AHOH M3 

AMaroHanetf HHBepTopa. YcTpaHeMwo 

HeCMMMBTpMM TOKOB paaTIMHHblX f\y\&rOHQTl&M 
MKBepTHpyKXAerO MOCTa CHMJK3BT B03MO5KH0CTb 
Cpbtaa MHBBpTMpOB 3HM5?, MTO noBbiuiaeT 
HaAe?KHocTb pa6oTW npeo6pa30BaTe/w m 

3008KTMBHOCTb WCnonb30BaHMH OOODyflOBaHMfl. 
npMMBHBHMB OAHOrO HBHMHBM HOTO APOCCen*, 

BKnfOMeKHoro b A^arcHa/ib nocroflHHoro Toxa, 
nocneAosaTenbKO c 4>nnbTDOBbFM 

KOHAeHcaTopoM 3aMeHJ»eT weTbipe HeruiHeMHbix 
Apoccerw, ycTaHaBnMBaevibix b nnesvi 
d eHTun bH oro w TMpMcropHoro Mocra (rax b 
cxewiax no aBT. cb. N 1265955 h N 1304155). 
3io no3Bon«8T ynpocTMTb cxeMy, yMOHbUMTb 
ipyA03aTpaTbi w MaTepnanoeMKOcrb npn 

M3T0T08J16HHV1. 

npMMeHBHM© HenMHewHoro Apoccera, 
BKiiKXBHHoro b i^enb nocTOAHKoro Tojca Me«Ay 

TOHKOM nOAKAKSMeMMH 0>MAbTDOBOrO 

KOHAeHcaTopa m tomkom noAKiiKweHMH 
MHBepTMpyrainero TMpMcropHoro Mocra c 

OOpaTHblMM BeHTMnHMM K BXOAHWM BblBOflaM, 

no38on»eT orpaHMMMTb cxopocTb HapacraHMfl 
npflMoro Hanp«?«eHM« Ha TMpMcrropax. ripw 

BK/lKWeHMM TMpMCTOpOB 8 nepBWM MOMeHT 

BpeMGHM npaKTMHecKM Bee HanpfweHne, 
Abmctb yioiABB b o6pa30BaBUjeMc« KOHType. 
npMKnaAwsaeTCfl k KenMHeiiHoMy npocceivo, 
nocKonbKy era MHAyKrusHOCTb b HecKonbKo paa 
npeBwiuaeT aKBMBaneHTHyio MHAyKTMBHOCTb 
KOMMyTwpyKxnero KOHTypa. (1o wepe 
nepeMamMMMBaHMJi cepAGMHUKa Hanp5weHne Ha 
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HBnMHBMHOM APOCCOnB yMBHbUiaBTCfl, npMMBM 

cKopocTb HapacraHvia HanpflxeHMfl Ha 
TMpwcTopax onpeAexweTCH cKopocrwo cnaAa 
HanpjwceHMfl na HeAMHewHOM Apoccene, t. e. 
perynMpoBaHweM bpbmbhh nepeMarHvmnBaHvtw 
cepAeMHMxa HeAMHewHoro Apoccexu? mohcho 
33AaTb Tpe6yeMyK> CKopocTb HapacTaHMn 
HanpatteHM* Ha TMpMcropax. 

flpn pa6oTe npeo6pa30BaT8nn b pe^MMe 
HenpepwBHoro BbixoAHoro Totca tmpmctopw 

BKTUOMaiOTCJ? B MOMeHT BDBMBHIi, KOroa TOX 
HpOTMBOO>a3HbD( o6paTHbix amoaob eiAB HB 
KOHHMHCa B 3T0M OTyviaB CXODOCTb HapacTaHMfl 

a»oAHoro TOKa tmpmctodos orpaHMHMBaeTCfl 
HenWH8MHbJM Apocce/IBM. 

Kpova 3Toro. bxakshbhmb HemHeMHoro 
ApooceiiB b ijenb nocrowHoro too noosonRBT 
orpaHMMMTb BBJiMHMHy MMnynbca Toxa CKBOSHoro 
pa3p«Aa (JjunbTDOsoro KOHABHcaTopa npM 

OAHOSpeMeHHOM OTnMpaHMW np0TMB04)a3HblX 

TMpMcropoB b MOM8HT cpwBa npoqecca 
MHBBpTMpoBBHMn. AMnnniyAa MMnynbca TOKa 

CK803HOTO p33P8Aa C^MJlbTpOBOTO KOHABHCaTODa 

m cxopocTb HapacTaHMfl anoAHoro Toxa Ha 
TMDMCTopax onpeA©n»eTc« co6ctbbhhoPi 

H HAY KTM BHOCTbK) 06MOTKM HB/lUHeMHOTO 

ApoocenR 

BKntOHBKMB HenMHeMHoro Apocceru? b 
AMaroHanb nocToflHHoro Toxa Me«Ay tomxom 
noAxnK>*eHH« c|>wibTpoBoro KOHAeHcaTopa m 
tomkom noAWBOMeHMa MHBBpTMpyiomero 

TMpMOTOpHOrO M0CT3 C o6paTHb!MM BeHTM/WMM K 

axoAHbiM BWBOAaM nossonfleT ycTpaHHTb 

B03M0)KH0CTb B03HMKHOBBHMJ? HBCMMMBTpM M 
tokob MHBepTMpywmero MOCTa, npMBOAWlMB^ K 
yMeHbineHMio speMenM BOCCTaHOBneHMfl 
ynpaBAflBMOCTM tmpmctodob M pB3XOMy 
ysejiMMeHMio awin/iMTyAbi TOKa TMpwcropa, 
orpaHMMMTb CKopocTb HapacraHMH npflMoro 
KanpaxceHK* Ha TMpMcropax m cxopocTb 
HapacraHw* anoAHoro Torca tmpmctopob b 
po>KMMO HenpepwBHoro BbixoAHoro Toxa, a Taxwo 
orpaHMMMTb BQ/iMMMHy MMnynbca CKB03Horo 
pa3p*ma qbMnbTpoBoro KOHAeHcaTopa Mepe3 

THDMCTOpbl B MOM6HT COWBa HpOL^eCCa 
HKBepTHDOBaHMfl. 

Tbkmm o6pa30M, npeAnaraeMoe M3o6p©TeHMe 
no3Bon«eT co3AaTb cxeMy npeo6pa30BaTenfl 
nocToflHHoro Toxa b nepeMeHHwR, o6naAaKxnero 

MMHMManbHbJM M MaCCOraoapMTHhl MM 

noKa3aTen*MM, noBWiijeHHOM HaAe)KHOCTbio m 
no3Bon«K*nero 3cW)bktmbho McnonbsoBaTb 
ooopyAoaaHMe. 

Ha qbMr. 1 npeAciaBneHa npHHUMma/ibHan 
aneKTpMMecxan cxewa npeo6pa30BaTen5L Ha 
o>Mr. 2 M3o6pa>KeKa pa6oTa cxeMbi 
npeo6pa30flaTen« r KorAa HsnMHBMHbiM upoccenh 
BKnioMeH b \\em> nepewieHKoro Toica 
nocneAOBBTenbHO c tmpmctodom b ica^AOM 
nneMe MHBepTM pyioinero wocTa. Ha o>Mr. 3 
noxaaaHa paccra cxewibi npeo6pa30BaTeji«, 

KOTAa HeAMHBMHWM APOCCertb BKHKiMeH b Menb 

nocTORHKoro Toxa nocneAosaTenbHO c 
qbMnbTpoBbiM xoHABHcaTopoM. Ha <TJvir. 2 m 3 
noKa3aHa BeAMMMHa aMnnMTyAW Toxa, 
rtpOTexaK3u;ero Mepe3 THpMcrop, m BpeNw 
BOCcraHOBnBHVij) TMpMcropoa. Ha a>r. 4 
noxasaHO M3MeHeHwe BbixoA«ovi moiahoctm b 
3aBMCMMOCTM ot MacTOTbi m yxa3aH Anana30H 

MaCTOT, 6AM3KMX X p63OH3HCH0M HaCTOTB, TAB 
MOJKOT B03HMKHyTb HeKOHTOOnMpyeMWH yM3CT0K 
H3MeHeHMfl BbOCOAHOM MOIAHOCTM OT P„a, flO 

(Piaax- f ). KOf fl a HexwHewHbrii Apoccerib c 
yowBaJomeM reHpM-aMnepHOM xapaKTepMCTMxoM 
npw Toxe HacbitneHMa MeHbtue HOMMHanbHoro 
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ctomt nocneAoaaTejibHO c TMpMcropoM b xawAOM 
nne^e MHBepTMpyioinero wocTa. Ha <£nr. 5 

M306pa>KeHa 3aBMCMMOCTb BbKQAHOfl MOLUKCCTU 

ot MaCTOTbi b cnyMae. Koroa HenMHeflKbiM 
Apoccenb c tokdm KacbiineHvia MeHbiue 
HOMMHanbHoro Toxa BxrnoMeH b Menb 
nocTO^HKoro roxa. Ha o>nr. 6 M3o6paxeHa 
BpeMeHHa» fl^arpaMMa Totca TMpMCTopa, tab 
noxasaHO orpaHMHBHVie ckodoctm HapacraHMfl 
Toxa, a na o>nr. 7 no(Q3aHa AnarpaMMa Toxa 
wepe3 TMpMCTop A™ cxeMbi (no aBTOpcxoMy 
CBWAere/ibCTBy CCCP N 1467716, MKM H 02 M 
7/523 ot 26.01.87 r, ony6n. 23.03.89 r. , 
6K>a N 11), me OTcyrcTByeT orpaHMveHMB 
ckodoctm HapacraKMH Toxa. Ha o>Mr. 8 
«3o6pa>KeHa reHpM-BpeMeHKa* xapaKTepMCTMKa 
HenMKeftHoro Apoccenfl npn TOKax 6o/ibiue h 
MCHbiue HOMMHanbHoro sHaneHMH. Ha o>Mr. 9 
M3o6pa>xeHa reHpM-BpeMeHHaji xapaxTepMcrMxa 
KBiWHePiHoro Apoccena, sxruoMeHHoro b tjenb 
nocTOAHHoro toks npM pa6ore 
npeo6pa30BaTB/w, npn xoKax bwiub 
HOMHHanbHoro 3HaHeHH*. Ha o>wr. 10 norasaHO 
HanpJOKeHMB Ha HermHeflHOM Apoccene npw 
nepeMar^MMMBaHMM npw TOtcax HacbimeHMw 
MSHbuiB HOMViHanbMcro 3HaMeHn«. Ha c>Mr. 11 
noK33aHO HanpjwceHHB Ha HenwHeftHOM 
Apoocene, KorAa oh BwnonneH c y6biBaiomew 
reHpM-aMnepKoi* xapaxrepucrrnKCM s AMana30He 
tokob, npeebajuaiomwx HOMMHanbHoe 3HaMeHne. 
Ha q>hf. 12 noxasaHO HapacTamie cxopocru 
HanpfWceHvm Ha TMpwcTOpax, onpe^&r\mou\eec^ 
TaHreHCOM yrna HaxnoHa,' Koma HenMKeftHbiM* 
Apocce/ib bktoombh b ijenb nOCTOHHHOrO TOO M 
paooTaeT npM TOKax MeHbuie homm Ha nbHoro 
3H3M8HHB. Ha cfcwr. 13 noxaaaKO HapaCTaHMB 
CKopocTM HanpaxceHHa Ha TwpMcrrope, KOTA3 
HenMHeMHbfl Apoocejib bxtoosbh b ijenb 
nocTOflHHono Toica m paobTaeT npw Toxax 6onbiue 

KOMHHanbHOrO 3HaM6HMJ?. 

npeo6pa3oaaT8Jib cc-AepjxMT 
m HsepiM pyioinn \\ MOOT Ha TMpHCTOpax 1-4 c 
o6paTHWMM A^oAaMH 5-8, a AMaroHartb 
nepeMeHHoro TOKa xoToporo BWiKweHbi 
KOMMyrnpyioLi^HB KOHAencaTop 9, Apoccenb 10 h 
Harpy3xa 11. (lapannenbHO m carry Mepe3 
HennnefiHbiiS Apoccenb 12 buhombh o>njibTpoBbiM 

KDHAeHCaTOp 13, XOTOpblB COeAHHOH C BXOAHbJMM 

BWBOAaMM nepB3 4>MJTbTpoBbiM Apoccenb 14. 

npeo6pa30BaTejib pa5oTaaT cneAy»oiAWM 
o6paaoM. ripn noAaqe MMnynbcos ynpaBneHM* 
na tmpmctopw 1 m 4 tok npoTexaeT no Konrypy 

13-1-9-10-11-4-12-13. riDM BKTIJOMBHMH 

TMpMCTODOB B DepBblH MOMeHT BOBMeHVt BCe 

nanpfl)KeHMB, AeiicTByiomee b o6pa3oaaBUieMC5i 
KOHiype, npHKnaAbiaaeTCfl k HenwHefiHOMy 
Apoccenro (cjwr. 10), nocKonbKy era 

MHAyKTMBHOCTb L B HSCKOnbKO pa3 6onbU)B t M8M 
3KBHBaneHTHafl M HAy KTH B HOCTb 

KOMMyrnpyioinero Konypa, KOTopan paBHa cyMMe 

Co6CTBeHHbDC MHAyXTHBHOCTeM OTMOTOK 

Apoccenevi 10 m 12. no Mepe nepewamHMHBaHH« 
cepABMHHKa (<|)Mr. 8) HanpjweHwe Ha 
HennneHHOM Apoccene 12 yMeHbiuaeTc* (*wr. 
10). a HanpjweHne na Twpwcropax 1, 4 nnaBHo 
HapacraeT {<&ur. 12). HarmHefiHWH Apocce^*> 

BbtnOHH*eTCfl B BWAB KaiyiilKM HHAyKTMBHOCTH C 

cepAeMHMKOM H3 4>eppMTOBbix Koneu C 3a3Op0M. 
Perynvipyji senvwuHy 3a30pa, moscho 3aAaTb 
Tpe6yeMy>o cxopocTb HapacTaHMfl npRMoro 
HanpjDKeHM» na TMpncTopax (4>nr. 12). flocno 
nepeMarHH4HBaHMji cepAewnKa HenMHBMHoro 
Apoccen* 12 ero wHAyxTHBHOcrb 6y«eT 

OnOBAenflTbCfl COOCTBeHHOH MHAyKTWBHOCTblO 

o6motkm. 
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B KOHType npoTBxaBT nepaap nonyBonHa 
Toxa. no oxoH^aHMH roxa TMpHcropoa 1, 4 
npoHcxoAHT o6paTHO© nepeMarnwMHBaHMe 
cepAeMHHxa HenMHeMHoro Apoccenn, hto 
BbWbraaaT nnaBHoa noBbroieHne ypo8H5i 
HanpfweHHfl na Tupucrropax, kotopwh 
onpeABnHBTCJi cyMMOM Hanpaxem* Ha 

(JWnbTpoBOM KOHABHCaTOpB 13 H He/THHeHHCM 

Apocosne 1Z HanpfOKBHwe na kom m ym py K>uieM . 
KOHABHcaTOpB 9 craHOBHTCfl 6onbaje, MeM 
HanpwxeHHB na <|)MnbTpoBOM KOHAeHcaTope 13, 
KOTOOOB BKJiJOMaBT o6paTHbie amoaw 5 H 8. C 

3TOTO MOMeHTa npOTOCaBT TOK c6pOCa W3J1HUJHOM 

peaxTMBHOH 3Hepmn, HaKonneHHOw B Apoccensix 
10 m 12 h KOMMyTMpyKXneM xoHABHcaTopo 9 no 
KOHTypy 13-12-8-11-10-9-5-13. B KOHType 
npOTexaeT oopaTHaii nonyBonHa tokb, ahoaw 5 m 

8 OTKpbTTbl. HO OXOHMaHMM OOpaTHOH nOJiyBOJIHbt 

Toxa cepABMHMK HennHe^Horo Apoccene 12 
cHOBa nepeMarHWMMeaBTcn. 

B npeAnaraeMOM cxbmb tok HacwineHMfl 
He/ivwevtKoro Apoccenfl \ m anaHMTe/ibHO Menbiue 
Toxa THDMCTopa l„ (*wr 6). nosTOMy AO 
HacbitAeHHfl KejiMHeHHoro APoccana bos 
HanpjweHMB npM»cnaAbiBaeTC« k He/WHeMHOMy 
Apoccewo (cjjur. 10), orpaHMMHBa« cxopocTb 
HapacraHMfl npflMoro HanpjwceHH« na 
THpucropax dlM^t (*nr. 12). nocne 
HacbnueHMfl mnweworo Apoccenn HanpjDKeHMB 
Ha Apoccene 6yA©T onpeAensnbCfl co6ct bohhoA 

MHAyKTHBHOCTbK) o6M0TKM (<t>Wr. 10). KaK BHAHO 

Ha c|)Mr. 12. HanpjwceHHe Ha THpMCiopax nnaBHO 
HapacraeT h cxopocrb HapacraHHfl ne 
npeBboiiaeT KpwmMecKoro 3HaM8HMfl, ^to 
o6ecneMMBaeT cra6nnbHocrb paooTw 
TwpMcropoB, noswuia» cpox mx cny»6bi. 

Ha #nr. 7 n3o6pa)xeHa paooTa cxomw 
npeo6pa30BaTen^ KorAa HenMH8MHWH Apocconb 
BK/noMeH b i^nb nocTO«HHOTo Toxa c yfibiBaiomefi 
reHpH-awnepKOM xapaxTepMCTMKOH npw Toxax 

HaCbimBHMfl BbfUJ© HOMMHanbHOro 3HaMeHV4fl. KaK 

bmaho mx xapaxTepMCTMK na o>tr. 7 M 9, TOK 
HacwiMeHMfl ! ^ HenMHeMHoro Apoccenyi Bbtiua 
HOMMHanbHoro 3HaM€HMfl Toxa Harpy3KM, npw 
3tom cxopocrb HapacTaHMR Toxa h nanp5oxeHM« 
(tjwf. 7 m 13) AOCTaTOMHo BenHxa. 

npoaeAeM cpaBHMTenbHbiM aHanM3 cxeMbi c 
He/inHe&Hbrw APOCceneM c HacbiinBHMeM Bhiwe 
TOKa HOMMHanbHoro m npeAnaraeMOM cxeMbi. Kax 
bmaho M3 AwarpaMMbi o>ir. 7 m 9, npM 
yBejiMMeHMH aMnnMTyAbi TOKa BWUje 

1 h npOMCXOAMT yMBHbUJeHMe MHflyKTMBHOC™ 

nenMHefiHoro Apoccenn mmctho b mombht "nwxa* 
Toxa nep© 3 tm pn crop. MoMeHT BpeMeHM Havana 

HaCbiU^eHMH, KaX BMAHO M3 0>Mr. 7, 3HaM MTGnbHO 

otctomt ot Havana HapacraHMH HanpswceHMs na 
fMpMcrope m ot Havana npoxo)KAeHMw Toxa Mepes 
npOTM8O0>a3HbJM TMpMCTop. RoaTOMy A aHHtJ ^ ™ n 
Apoccenn c toxom HacwmeHMB 6onee I kom He 

M03KOT yMBHblUMTb HM dU^dt, HM dl^dt Mep€3 
TMpMCTOp. 

Haiua >xe cxeMa. t.x. nacbimeHMe Apoccena 

npOMCXOAMT 3HBHMTenbHO paHbtiie npM 1= txn m 
HMBHHO 8 MOMeHT HO^a/ia npOXOJKAeHMfl TOKa 

vepea TMpMCTop, noaaonReT orpaHMMMTb xaK 
dU Vdt, Tax m dVdt. KpoMe Toro. BunKweHMe b 
cxeMy BCTpeMHbix amoaob no3Bon«eT orpaHMMMTb 
toxm m Hanp»xeHMe Ha TMpMCTopax 3a cneT 
pexynepaiiMM M3nMiuHeii peaxTMBHOM mou^hoctm 
B (fcMnbTpOBbJM KOHAeHcaTop 13. TaxMM o6pa30M, 
npeAnaraeMaw cxeMa ho TonbKO orpaHMMMBaeT 
HanpwxeHMe nepea TMpMcropw. ho m CHMjxaeT ao 
AonycTMMoro 3HaMeHM« dU T /dt m di/dt 
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Ho wepe nepeMarHMMMBaKMH h©amh8mhoto 
Apocoejifl (4>nr. 11) HanpwKeHne Ha Hew naflaeT, 
npw 3T0M CKopocrb HapacraHViA HanpnxeHM* Ha 
TupucTopax (o>ir. 13) BbicoxaA n MMeer yro/i 
HaKAOHa 6AM3KWM k 90° (mam tg = co). 

HanpjwceHne noMTM MmoseHKO npMKAaAbiBaeTCfl 
k TMpucTopy, hto npMBOflviT k yMeHbujeHMx? ero 
cpoxa cAywobf m BuxoAy ms crpofl. 

8o btopom Taiae, xorna oncpbiBaiOTcn 
TMpwcTopbi 2n3, tok npoTeKaeT no KOHTypy 
13-2-11-10-9-3-12-13. flaroe tok wepea 
TvjpMcropw npcKpamaeTcn, otnupajoicfl amoaw 
6. 7 m tok HaMMHaeT npoTeiOTb no KOHrypy 
13-12-7-9-10-11-6-13. Ho oxoHMaHMM toks 

AMOflOB 6 H 7 MM86T MeCTO MHTepBaA OeCTOKOBOfi 

nay3bj, saicM BKAKwaKJTCfl TMpMcropw 1, 4 m 
npouecc noBTopaeTCA. flanee cxeMa pa6oTaeT 
aHanomwHO orwcaHHOMy. 3a Aaa Tairra paobTbi 
cfwpMMpyeTcn nonHbtfi nepMOA BtaxoflHoro TOKa. 

BbontoneHne HeAMHeMHoro ApoccenA 12 s 
i^enb nocroJWHoro toks Me*Ay tohkom" 
noAKAKweHHA <t>wib7poeoro kohab HCQTopa m 
tomkqh noAKJiKweHMq HHBepTMpyiomero 
TWDMCTOpKOTO Mocra c o6paTHbtMH bbhtmaamm x 

BXOAKUM BblBOAaM n03B0AA8T yCTpaHMTb 
BO3HMKHOB0HW© H€CMMM07pVIM TOKOB 

HKeepTMpyfOLnero MOCTa, npuBQRme& K cpway 
npoqecca viHBepTMpoBaHMA m BbixoAy «3 cTpoH 
TupwcTopoB. Ha <pHr. 2 H3o6pa>KeHa paobTa 
cxeMbi, KorAa HeAMHeaHwfl APOccem> BKmoMeH 
noc^eAOBaTenbHo c TwpHCTopaMM b Ka^oe 
ruieMO MHBepTwpyioaiero Mocra (icax y 
npoTOTMna). CyMMapHaA MHflyKTMBHOCTb Aayx 
TaxTOB paobTbi MHsepTopa. Koma 4x>pMMpyeTCA 
nonHWM nepnofl buxoahoto toks, 6yAeT 
pa3JiMMHovi r T.tc b nepBOM Taiae paSoTaeT OAHa 
napa TMpMcropoa co cbommm HertHHeMHbtMM 
Apoccenflwn, a bo btodom Taiae paooTaeT 
Apyrafl napa TMpwcropOB c APyrMMH 

H8AHK8MHbIMH APOCCOnHMM. Vt3-3a 

HeB03M0>KH0CTM TOMHOTO M3TOTOBAeHM* KQiyWGK 

axBMBaneHTHafl m HAyxTM BHOCTb 

KOMMyTHpyioinero Komypa 6yAeT pa3AMMKOM b 
npomBOCtia3HbOC TaKTax paooTbi cxeMbi. KaK 
noxa3aHO Ha ojwr. 2, aro npHBeweT k TOMy, hto 
aMnnwTyAa toks l Ta , npoTeKaKXnero nepea 
tmomctop m am oa, 6yAeT M3MeHATbCA ot Tajcra K 
Taxry m mojkot npeabtcMTb KpMTMMecKoe 
3HaMeHwe. npw 3tom BpeMA BOccraHOBneHMfl 
ynpaBAfleMocTM tmpmctodob t By 6yAeT TaiOKe 
paannMHbiM b paannMHbix TaKTax paobTbi cxeMbi 
h ero 3HaseHHJi MoryT 6wrb hwk© Kpvi thM8ckoto 
noKa3aHMH, hto npMBeAeT k cpwBy npOLiecca 

MHBepTMp08aHM«, MAM npeSWCMTb KpMTMUeCKOe 

3KaHeHMe, mto npuBeAeT k npo6ofo tmpmctodob m 
BbixoAy mx M3 crpofl. Ha c^wr. 3 noKa3ana 
pa6oTa cxeMbi. KorAa HennHeMHWM Apoccenb 
BxnjweH MejKAy tomkom noAKAiOMeHMfl 
4)MnbTpo8oro KOHAeHcaTOpa m tohkom 
noAKniOMeHMfl MKBepTvipyioinero TupvicTOpHoro 

MOCTa C o6paTKblMM BeHTMAJlMM K QXOAHblM 
BblBOABM- CyMMapHafl HHflyKTWBHOCTb 

KOMMyTMpy>ou;ero nonrypa. onpeAenfleMap 
HenwHeMHbuvi APocceneM 12 m kom MyTM py (ou^m m 
ApocceneM 10, npnaei stm APOCceAM o6ihmmm 
Ann KOHTypoB 13-1-9-10-11-4-12-13 M 13- 

12- 8-11-10-9-5-13. nepsoro Taxra m 

13- 2-11-10-9-3-12-13 m 13-12-7-9-10-11- 6-13 
BTOporo xaiaa paooTw cxewiw npeo6pa308aTena. 
AMruiMTyAa Toxa TMpwcropa l ra 6yAeT 
ocrasaTbCfl nocTonHHOM B pa3AMMHbix TaKTax 
pa6oTbi cxeMbi m He 6yAeT npesbiujaTb 

KpM THM BOCOrO 3HaMeHWfl. npM 3TOM speMJi 

BoccraKOBneHMH ynpaBnaeMOCTw tmpmctodob 

6yABT nOCTOAHHbIM M AOCTaTOMHblM m He 6yA eT 
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HM5KB KpMTMMeCKOrO 3HaM8HMR Ha ty\T. 4 
M306paxeHa 3aBMCMMOCTb BbKOAHO« mou^hocth 

npeo6pa30BaT&n h P bw ot MacroTw. 3ona 

MaCTOT (fp-Af)-(tp+Af) C BWXOAHOM 

MOU4KOCTbK> PsbK = iPmax-^Pl-Pmax «B™eTCJl 

HaMDOAea 6naronpwRTHOM m ac|x|5exTMBHOM 
o6AacTbK> pa6oTbJ aneMeHTOB cxeMbi 
npeoopasoBaTena. V npoTOTMna (aBT. ce. N 
1304155) B AaHHOM sohb mo«ot eosHMKHyrb 
HeKOHTpoAMpyeMbtfi yMacTOK, rAe M3-3a 

HeCMMWeTDUM MO«GT nDOM30MTM COOM B paOOT8 
CXeMbl M BbDCOA M3 CTDOfl TMpMCTODOB. B 

3a*BrweMOM cxeMe npeo6pa30BaTera Ha bccm 
AMana30HB vacw ot 0 flp W* BbixoAHan 
MoinHocTb ocTaeTCA peryAMpyeMoiS. hto 
n03B0A«eT paSoraTb 8 orrrviManbHOM pe>KHMe 
(d)Mr. 5). B 33flBACHKOM cxeMe npeoSpaaoBaTaAfl 
noKa3aTenb, paBHbiti oTHOUJeHMio BbDCOAHofl 
moiahoctm k Macce npeo6pa30BaT8Afl, 6yAeT 
Bboue no cpaBHeHMKo c npoTOTMnoM, T.e. 
npeAnaraeMasi cxeMa no3BoAfleT MaKCMManbHo 
o4xJ>eKTMBHO McnoAb3C8aTb ooopyAOBaHMe. 

npM paobTe npeo6pa3oaaTen» e pexowie 
HenpepbiBHoro BbixoAHoro Toxa TMpMcropbi 

BKAJOMaJOTCA S M0M8HT BP6M8HV1, KDTAa TOX 
np0TMB00>a3HblX 06paTHb!X BeHTMAeft AM0A08 

etue He kohmmaca, a CKopocrb HapacTaHMn 
aHOAHoro Toxa TupMcropoa orpaHMMMBaeTcn 
HeAMHeMHWM ApocceAeM HacwmeHMJ?, nanpMMep 

nDM OTKpbTTMM TMpMCTODOB 1 M 4 TOK npOTexaBT 

no KOHTypaM 13-1-7-12-13 m 13-6-4-12-1 m 
cxopocTb ero HapaCTaHMn onpeAenneTC* 

COOCTBeHHOM MHAyXTM BHOCTblO oSmOTKM 

HeAMHefiHoroApocceAfl 12. 

Kpowe toto, BKAKweHwe HenMBefinoro 
ppoccenn 12 b i^enb nocT05iHHoro Toxa Mexwy 
TOMKOM nOAX^KWeHMH qbMAbTpoBoro 
KOHAeHCaTOpa M TOMXOft nOAKAKWeHMA 

MHBepTMpyiomero TMpMCTopHoro Mocra c 

OOpaTHWMM BeHTMAAMW K BXOAHblM BblBOAaM 
nO3B0AH8T OrpaHMMMTb BeAMMMHy MMfTyAbCa TOKa 

CKBoanoro psapw? o>MAbTpoeoro KOHAeHcaTOpa 
13 npw pAHOBpeMeHHOM omMpaHMM 

ADOTMBO<t)a3HblX TMpMCTOpOB 1, 3 MAM 2, 4 B 

MOMeHT cpwBa npouecca MHBSpTMposaHMA, Tok 
pa3pAAa 0>MAbTpoBoro KOHAeHcaTOpa 1 3 
npoTexaeT no KOHTypy 13-1-3-12-13 mam 
13-2-4-12-13, AMnAMTyAa MMnyAbca Toxa 
CKBosKoro pa3p«Aa <{)MAbTpoBoro KOHAeHcaTOpa 
13 b ash ho vi cxeMe o6paTHo nponopuMOHa/ibHa 
aeAMHuHe cyMMapHOM co6cTBeHHOM 

Vt Hfly KTM BHOCTM 06MOTKM HeAMHeMHOTO ApoccejiH 

vi npflMO nponopi4MOHanbHa BeAMMMHe cmkoctm 
<|)MAbTpoBoro KOHAeHcaTOpa 13. TawiM o6pa30M, 

H8AMKeMHblM APOCCeAb AO3B0AA8T MaKCMMaAbHO 
CHMSMTb aMniiMTyAy MMnyAbca tokb CXB03H0r0 
pa3pflAa cfWAbTpoBoro KOHABHcaTOpa 13 Mepe3 
TMpMCTOpw m orpaHMMMTb cxopocTb ero 
napacraHMA. 

BKfiKweHMe HeAMHeMHoro APOcceAfl a i^enb 
nocTOHKHoro tokb MewAy tomkom noAKAKweHMA^ 
c|)MAbTpoBoro KOHAeHcaTOpa m tomkom 
noAKAKweHMJ? MHBepTMpywiAero TMpMcropHoro 

MOCTa C 06paTHMMV1 BeHTMAAMM OKa3blBaeTCA 

secbMa none3HbiM m no3BOAAeT oSecneHMTb 
cTaoMrtbHbie ycnoBMj? paobTbi npeo6pa30BaTeAH 
KaK b CTai^MOHapHbK pe>KMMax, Tax m npM cpbiBe 
nponecca MHBepTMpoBaHMA c AocraTOMHOM 

CTBAeHbKJ HaAe?KHOCTM npM MMHMMaAbHbtX 

MacccraoapMTHbix noKa3aTeAsx. 

flaHnafl cxeMa natUAa npaiaMMecxoe 
ApviMeHeHMe e TMpMCTopnbix npeo6pa3DBaTennx 
nacTOTbi AAA nHAyw^MOHHoro Karpesa MeTaAAa m 
33KanKn. BneApeHO 6onee nATMAecATM tbkmx 
ycraHoeoK Ha MaujMHOCTpOMTeAbHbix m 
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MeTawrypntMecwx npovtsBQflCTBax Pocchm m 
6m«KHBro 3apy6ea<bB. 

cpoprwiyjia M3o6peTeHMfl: 

npeo6pa30BaTenb nocroHHHoro Toxa b 
nepeMe«HbW. coAepatainMii noAKnioHeHHbie 
uepea flpoccem. <$>w/ibTpa k bxoahwm BbiBoaaM 

cfjWIbTpOBbM KOHAeHCaTOp, COeAKHeHHbifl OAHHM 
KOHljOM C OAHUM BblBOflOM MHB8pTWpyK)U^erO 
TMpWCTODHOrO MOCTa C o6paTHWMM BeWTVUWMM, B 

AwaroHanb nepeMBHHoro ioxa KOToporo 
BKjiiOHeHbi nocnoAOBaTe/ibKO coeAMHeHMwe 



KOMMyTMpyjomwo KoHABKcaTop, Apoccenb u L^enb 
Harpy3KM, a TaKxce npeoopascBaTejib 
nocTomworo tokb b nepeMewbift coabpxmt 
HenMHeflHWfi ppaccent>, oTJTVNaJOupiftca tom, mto 

MHBepTMpyJOU^MVI TMDVICTOpHblfl moct c 

5 o6paTWWMn BeHTMn«MM coeAMHeH ApyrvtM 

BWBOAOM C Apyn^M KOHLJOM (JWJlbTpOBorO 

KOHAeHcaTopa Mepe3 HennKeviHbM Apoccenb 
T3KMM o6pa30M, mto HenMHefiHbifi Apoccenb 
BKAiOMeH B AMaroHanb nDcrroHHHoro Tojca 
1Q nocneAOBare/ibHo c cfeu/ibTpoBWM 
KOHAeHcaTopoM. 
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